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(54) COUNTER BORING DEVICE 

(57)Abstract: 

PURPOSE: To provide an automatic control means for the 
depth of the counterbore of an identification mark provided 
on each layer used for position identification in boring a 
reference hole through a photomultilayer printed board. 
CONSTITUTION: Chips of a printed board 13 are allowed to 
pass through a suction tube 7 in such a manner that chips 
from a copper foil portion and chips from an insulating 
portion are alternately fed. A detection coil 8 generates a 
high frequency magnetic field, detecting passage of metals. 
Alternatively, chips of copper foil are detected by a 
semiconductor laser and a light receiving element both of 
which are provided to a suction opening 6. The number of 
times of detection of the copper foil by the detection coil 8 
(i.e., the number of layers) is counted, whereby control of 
the depth of a counter bore, which has conventionally been 
done by hands, can be automated. >"5>pl^K. ! — 1 ^ ■jf^jj^ftjHgg 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Sedentary reeling ****** comprising: 
A drill which carries out ****** to a subject. 

A Z stage to which this drill is moved almost vertically to the surface of said subject. 
A dust collection device which is connected to a suction opening part provided in the circumference 
of said drill of the surface of said subject by siphon, and attracts scraps at the time of ******. 
A control section which turns said drill to said gymnastics thing by said Z stage, and is advanced 
until it reaches a predetermined number that a voltage swing which a sensing coil in which it is 
installed on said siphon and high frequency current is supplied, and this sensing coil output exceeds 
a threshold, and changes. 

[Claim 2]Sedentary reeling ****** comprising: 
A drill which carries out ****** to a subject. 

A Z stage to which this drill is moved almost vertically to the surface of said subject. 
A dust collection device which is connected to a suction opening part provided in the circumference 
of said drill of the surface of said subject by siphon, and attracts scraps at the time of ******. 
A control section which turns said drill to said subject by said Z stage, and is advanced until it 
reaches a predetermined number that light from a light emitting device and a photo detector which 
were provided in said suction part, and said light emitting device which said photo detector receives 
changes with the difference of construction material of scraps attracted by said suction opening 
part exceeding a threshold. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the seat GURI device used especially for ****** of 
the positioning mark of a multilayer printed board about sedentary reeling ****** which carries out 
****** to the subject in which different construction material was laminated. 
[0002] 

[Description of the Prior Art]The multilayer printed board needs to perform the electrical link of a 
signal plane and a voltage plane, and puncturing for component mounting. In the printed circuit board 
of the Kota layer and high density assembly in recent years, the circuit width of a signal plane is 
about 100 micrometers, and the puncturing to this printed circuit board needs to set that accuracy 
of position to about **30-50 micrometers. For this reason, when puncturing, to a puncturing device, 
a printed circuit board is positioned with high precision, and it fixes. As for this immobilization, it is 
common to drive in the pin for positioning beforehand on a printed circuit board, and to use this pin. 
This pin is driven in on the positioning mark on a printed circuit board. 

[0003]Seat GURI is needed in order to recognize the positioning mark of the inner layer in the case 
of a multilayer printed board here. Drawing .4 (a) and (b) A multilayer printed board sectional view 
and a top view are shown in each. A printed circuit board is divided roughly, consists of the copper 
foil part 20, the prepreg part 21, and the insulating part 22 (polyimide), and has the positioning mark 
22 in the copper foil part 20 of each class. In a multilayer printed board, seat GURI for a number of 
layers is performed to a layer with a positioning mark to recognize. However, about the layer which 
does not need highly precise puncturing, it excludes in many cases by a voltage plane etc. 
[0004]On the other hand by the Kota layer printed circuit board, as for about 50-100 micrometers 
and copper foil thickness becoming very thin with about 18-35 micrometers, and neighboring 
thickness providing seat GURI in this each class further, among inner layers, the positioning 
accuracy of an about 10-micrometer seat GURI depth direction is needed. Although it is also 
possible to control in the positioning accuracy of a seat GURI depth direction by controlling 
positioning of the direction of seat GURI of a drill by a servo motor etc., since camber (hundreds of 
micrometers - several millimeters) has arisen in the printed circuit board itself, it is meaningless 
even if it makes accuracy of position of only a drill high. Then, conventionally, work including the 
skilled worker's visual inspection was performing ****** of the positioning mark of a multilayer 
printed board. 
[0005] 

[Problem(s) to be Solved by the Invention]Since a number also increased the more the more seat 
GURI of a printed circuit board becomes the Kota layer, the increase of a working man hour was 
being enhanced in the conventional help work, since it is impossible to restore to origin if seat GURI 
should be too deep — the print substrate — not discarding — it did not obtain, but ****** of the 
positioning mark of a multilayer printed board serves as a key factor of the cost hike and the yield 
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fall, and automation was expected it. 
[0006] 

[Means for Solving the Problem]A Z stage which a seat GURI device of this invention makes move 
almost vertically a drill which performs ******, and this drill to a subject to the surface of said 
subject, A dust collection device which is connected to a suction opening part provided in the 
circumference of said drill of the surface of said subject by siphon, and attracts scraps at the time 
of ******, It is constituted including a control section which turns said drill to said gymnastics thing 
by said Z stage, and is advanced until it reaches a predetermined number that a voltage swing which 
a sensing coil in which it is installed on said siphon and high frequency current is supplied, and this 
sensing coil output exceeds a threshold, and changes. 

[0007]A Z stage which sedentary reeling ****** of this invention makes move almost vertically a 
drill which performs ******, and this drill to a subject to the surface of said subject, A dust 
collection device which is connected to a suction opening part provided in the circumference of said 
drill of the surface of said subject by siphon, and attracts scraps at the time of ******, A light 
emitting device and a photo detector which were provided in said suction part, It is constituted 
including a control section which turns said drill to said subject by said Z stage, and is advanced 
until it reaches a predetermined number that light from said light emitting device which said photo 
detector receives changes with the difference of construction material of scraps attracted by said 
suction opening part exceeding a threshold. 
[0008] 

[Example]Next, this invention is explained with reference to drawings. 

[0009]D rawin g 1 is a perspective view of the seat GURI device of one example of this invention. 
[0010]The spindle 2 with which the seat GURI device shown in drawing 1 supports rotation of the 
drill 1 and the drill 1, The drilling mechanism system which has the motor 3 which drives rotation of 
the drill 1, and Z stage 4 which carries a drilling mechanism system, The dust collection device 5 
which attracts the scraps at the time of seat GURI, and the suction opening part 6 of a 
circumference form installed in the circumference of the drill 1, The siphon 7 which connects the 
dust collection device 5 and the suction opening part 6, and the sensing coil 8 which adjoins the 
suction opening part 5 and is installed on the circumference of the siphon 7, The controller 10 which 
counts the number of times as for which the high frequency oscillation circuit 9 outputted to the 
sensing coil 8 and below a threshold with the output of the sensing coil 8 become, performs 
comparison with the numerical value to which the number of times was set beforehand, and 
performs the output according to the result, The driver 1 1 who inputs the output of the controller 
10 and drives Z stage 4 according to the value, and the table 12 which fixes the printed circuit 
board 13 are included. 

[0011]The drill 1 which rotates by the motor 3 performs position control of the direction of 
perpendicular (Z) by Z stage 4. If the drill 1 begins the printed circuit board 13 and contact, scraps 
will jump out. These scraps repeat the thing from insulating parts (polyimide etc.), and the thing from 
a copper foil part by the number of layers as the drill 1 runs the printed circuit board 13 to a Z 
direction. 

[0012]Scraps are attracted from the suction opening part 6 with the suction force of the dust 
collection device 5, and gather for the dust collection device 5 through the siphon 7. The sensing 
coil 8 bound on a part of circumferences of the siphon 7 which adjoined the suction opening part 6 
inputs the high frequency current from the high frequency dispatch circuit 9, and generates a high- 
frequency field. Scraps pass through the inside of this high-frequency field. In the scraps of an 
insulating part, although change is not produced in the high frequency amplitude of the sensing coil 
8, since an induced current flows through the scraps of a copper foil part into copper foil scraps by 
electromagnetic induction, the high frequency amplitude of the sensing coil 8 decreases. The 
sensing coil 8 and the sectional view of the suction opening part 6 are shown in drawing 2 , and the 
drill 1 shows drawing 3 an example of the voltage swing of the sensing coil 8 at the time of 
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sedentary reeling ****** for the printed circuit board 13. 

[001 3]It can perform that the construction material of scraps carves by monitoring the voltage 
swing of the sensing coil 8. The threshold shown in drawing 3 with a dashed line at this time is set 
up, and the number of times from which the voltage swing of the sensing coil 8 becomes less than 
this, i.e., the number of times to which the drill 1 passed the copper foil part, can be counted. The 
number of the copper foil parts which pass to the layer which should perform ****** beforehand is 
inputted into the controller 10, a driving signal is outputted to the driver 11 until the difference of 
the above-mentioned counted value becomes zero, Z stage 4 is driven, and sedentary reeling 
****** i n the drill 1 is controlled. 

[0014]The perspective view of sedentary reeling ****** of the example of everything [ drawing 5 ] 
but this invention and draw ing 6 are the sectional views showing the suction opening part installed in 
the circumference of the drill 1 on the printed circuit board 13. 

[0015]Sedentary reeling ****** shown in drawing 5 installs the semiconductor laser 14 so that it 
may have an optic axis crosswise [ of a suction opening ] at the suction opening part provided at 
the tip of the siphon 7 connected to the dust collection device 5, adjoins the semiconductor laser 

14 and installs the photo detector 7 on a suction opening. The controller 17 counts the number of 
times which becomes beyond a threshold with the output of the photo detector 7, performs 
comparison with the numerical value beforehand set up in this counted number of times, and 
performs the output according to that result. The driver 11 inputs the output of the controller 17, 
drives Z stage 4 according to the value, and moves a drilling mechanism system in the perpendicular 
direction. 

[001 6]The scraps of the printed circuit board 1 3 which will be produced if it goes by lowering the 
drill 1 which rotates by the motor 3 by the drive of Z stage 4 and the drill 1 begins the printed 
circuit board 13 and contact with the dust collection device 5. It is drawn in towards the dust 
collection device 5 from the suction opening part of the doughnut shape installed in the 
circumference of the drill 1 on the printed circuit board 13. It irradiates with the laser beam of the 
semiconductor laser 14 which has an optic axis in the vertical width direction to these scraps at a 
suction opening part. Scattered reflection of a part of laser beam 16 is carried out in respect of [ of 
the semiconductor laser 14 on a suction opening part ] opposite. The remaining laser beams shine 
upon scraps, it is scattered about, and a part of the scattered light enters into the photo detector 

15 which adjoined the semiconductor laser 14 and was provided. It can perform that the 
construction material of scraps carves by seeing the output of the photo detector 14 here using the 
difference in the reflectance of the laser beam by the difference in the construction material of 
scraps. Specifically, the light income of the photo detector 14 is about 50% compared with the thing 
from a copper foil part by reflection by the scraps of an insulating part (polyimide). 

[0017]The drill 1 shows drawing 7 change of the incident light quantity to the photo detector 15 at 
the time of sedentary reeling ****** for the printed circuit board 1 1. The number of times to which 
the drill 1 passed, the number of times, i.e., the copper foil part, which set up the threshold shown in 
drawing 7 with a dashed line, and from which the incident light quantity of the photo detector 15 
becomes more than this, is counted. The number of the copper foil parts which pass by sedentary 
reeling ******** beforehand is inputted into the controller 17, and the seat GURI depth of the drill 
1 is controllable by outputting a driving signal to the driver 1 1 and driving Z stage 4 until a difference 
with the above-mentioned counted value becomes zero. 
[0018] 

[Effect of the Invention]Since this invention is controlling sedentary reeling ****** using the 
difference of the induced current by the difference in the construction material of the scraps of 
subjects, such as a printed circuit board which disperses at the time of ******, or the difference of 
reflection of light as explained above, It is not influenced by modification of subjects, such as the 
amount of camber of a substrate, and sedentary reeling ****** control can be correctly automated 
to the layer of the predetermined construction material in a subject, and it is effective in the ability 
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to reduce a working manhour. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a perspective view of one example of this invention. 

[Drawing 2] It is a sectional view showing the details of the portion of the sensing coil 8 in drawing 1 , 

[Drawing 3] It is a figure showing the relation of the position of sedentary reeling ********** in an 

example and the output of the sensing coil 8 which are shown in drawing 1 . 

[ Drawin g 4] (a) And (b) is the fragmentary sectional view and top view of a printed circuit board, 

respectively. 

D _ wing 5] It is a perspective view of other examples of this invention. 
[Drawing 6] It is a sectional view showing a part for the suction opening installed in the 
circumference of the drill 1 of the printed circuit board 13 in drawing 5 . 

[Drawing 7]It is a figure showing the relation between the position of sedentary reeling ********** 
in a sectional view, and the output of the photo detector 15 shown in drawing 5. 
[Description of Notations] 
1 Drill 

4 Z stage 

5 Dust collection device 

6 Suction opening part 

7 Siphon 

8 Sensing coil 

13 Printed circuit board 

14 Semiconductor laser oscillator 

1 5 Photo detector 
20 Copper foil part 
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